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PROBLEM TO BE SOLVED: To provide a solid-state 
image-pickup device which can improve spectral 
sensitivity characteristics and conversion efficiency, and 
can offer superior linear photoelectric conversion 
characteristics, by reducing noise caused by surface 
capture or scattering of light-generated charge. 
SOLUTION: Positive holes generated in a well region 15 
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high-concentration buried layer 25, which has an 
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15, and which is embedded in the vicinity of a source 
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of the transistor is changed by changing the quantity of 

the stored holes to detect a change in the threshold as the quantity of received light. 
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12 5r^i-5 0 W±#¥a?&S«£*/&i-5 0 ^Wn 

ic, 7 -f -/w KJfitHR 1 4 t ^©TW^^^MItt^^ 
1 3 k&r>f8.£HX^Z 0 

[0 0 4 2] #cK. *k%?4*-Y\ 1 lfflSIKo^ 
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9»4 1 *S8«cn + §!<oy-*tt»8i 
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:©p + S!©*^ y 7*^5- i- 2 5tt, ^Rff-r 
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TJS^r-Yy h 2 5Kg;»U ?-**AW$\Z.Wfr 
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#<D*j£lCOI,>TSlW1-5. 06 (a) ^PJ<7?H 

Hio»lBlc*sft SCMOS-f^-y-ir v-y-<D(Hi^1»^l2l 
<Sr^-fo EI6 (a) :©CMO S -f > — 

40 ±E LfcWitw^iii^^yij^^^^^rsnc^ h y y 

[0 0 4 7] *7t, SiSj££m-§- (VSCAN) OKtt 
**Ih]?S1 0 Vflffi (VDD) <omW)i£& 

IslS^l 0 3i3®^^Sr^-e^<ofe*|c:620$ixTV> 
5, tTttlCff^lSlJC^^TW^teS^ 1 0 1 rtOMO 
Sh^y-^^mch'Wyi:, KWv«E (v 

DD) <D|gti)*Sl5]gS 1 0 3^e)ff*fC— ofottl«> 
5 K ymffiWi^ilS 2 2a, 22b ftZft^frfflgiZ 

tiTt^, rsmzrf*fa\zm&-£.x<»%L®.mm 

so 10 1 l*1fflMOS h7y^^ 1 1 2 COy— HC, SB 
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IS 

T&^fHI- (VSCAN) ©£?I!)j&36II]?g 1 0 2frhftU 
(C-oToTT^'5fiE*fifi^-«^2 1 a, 21b 

[0 04 8] ^Jfe»c^j#fa»cM^£x©iWMiiiSi 
101 rt©Mos h^vv 5 ^^ i i 2©y— *#?!ifefii 

S451ItH^i20a, 2 0 b(^igg$^TV^. «■ 
SiEffl^2 0a, 2 0 b fifcJlJfttcMftS;*^ y + h U 
TOMOS h^Vv^^ 1 0 5 a , 105b©KKV 
(ft&tiiff ^A^a&m 2 8a, 2 9 a 1 ofogl 
^t^5, ^-{yf 105a, 105b«^-h 

A;0asm 2 8b, 29b f±*¥££« 

(H S CAN) ©Igt&j&SBSg 1 0 4(C1^$^-C^ 
[0 04 9] Sfe, *^'/f 105a, 105b©y 

-* ot^mm-i-m*^) 28c, 2 9c fi±*;i©£ 
i o 6 Sri® vxm&m #ta^j 107 dg&gg^T 
v>5o Bp-ib, WtMi 1 o 1 rt©MO s h 7 v ^ 
l- 1 2 <r>y-xi*femnm 1 0 6 KS^a-u. H^¥te 

cDy-^7^-ny(Hl8S$r^-t-5c t£oT> #MOS h 
^^^^^l 1 2©y— Y-v—^nmMLm. RW< 

8S) 1 oetr.ttJ^^ix^o 
[0 0 5 0] SE^-ff-^- (VSCAN) £.tf7k¥;£3£ 
m-§" (H SCAN) \z£ 9, #*ttIf©MOS 
hvvv?** 1 1 2Srigi!]LT3tWAtt*(-lt;0iJLm 

®m^§- (vout ) tmz-mztiZo ±m<DXo\^, wsl 

m^l 0 1 fitSfty-f:*— Kl 1 1MMOS Y"7^'y 
1 1 2X'M&£tlZ><D-?^ iU§Ji©g|3#£rCMOS& 

ftt , B3b££|Eltt 1 0 2-1 0 4Xt/Jt««EjB 1 0 6 
[005 1] 1216 (b) li, *«Pc§5CMOS^^ 
ttf§-§4fcfflffl h^v 5 ** 1 1 2tfSnMOS©^-&K:jg 

**sMistt»ffl»ira («j»Mk) -wmmm-m 
[0052] r©£2\ mw&&m=f-<»wimzwix%. 

iiLM^i 0 lro^i^fti 5 rt©jK-r vv'-v/i'^gMt: 
-TSfll^Jco^Tt, 1217, 1218, StC|2!9<D^'7 i Vv' 

ilOl f*i©)fc{i ^WfflMO S h7y-^^ 1 1 2 © 
*flt-WE<HM4i;:ov»THl 0fc*-fy5 78r#JiBL* 

[00 5 3] |2|7 7?7MI2l9fi::toVT, fiS^tt^Vv^-v 

7 (a) . 69 8 (a) , El 9 (a) fit. **b-F*U»fflffl 
IR) (*n#Ht) , g«9»W, SSffl#iffiK:fcltSI2l4CDD- 



Di^»fDi-eoO/-Kx>'v'^/P^*Sr*-r. I2I7 

(b) , ins (b) , 1219 (b) fit. *ti*timitimm 
mma , mmmn. f&mJWHfc:fci75iii5©E-E 

j&Bfffi T-© ,-K-r >--> Sr^-f". 
[0 0 5 4] *i\ ismanrafi, tt3§£mffi (*-;w) 

frUilfc-cfTteh.*. 
[0 0 5 5] *J»fls»fls*rfT5©tt, ftomnHQK:* 
■V y T#y j/ h 2 5 Sr^fil UT«ffc<t*«*«WSr*a 
BP*>, »fll**tfc*3SMfe«««rjm 

5fc*T?*>5„ £©»£•» FKytt^Ha, y 

- Ymm 1 9^^y-^.t£«t^i 6 »cii^cD«if^mflt 

<fc<9 fc*£v^BE«:E|Mnrt-3. BP*>, VDDMI2 2 
a, 2 2 b + 5 V©«I?:«IS It K W Vlfif «i 
20 #1 7 afcPPflPU VSCANM12 1 a, 2 1b|i 
ft + 5 V(0Sffi?:^Lty- hlS 1 9 KPMH-So 
y- HSfill 9Kjfc+5 V©m?rOTt5rt 

1 7 a iCPnJP$tufc^)+ 5 VO«ff^(0^$ y-*#; 

[0 0 5 6] ^comJdEPPiPtt, EI 7 (a) , (b) \Z7jk 
1r£y\z, p n«teSri8»''W U ^x;H«ii5rt 
©«ff^N««RtrP««SrfflL-Cp+ 1* 
AfcfiK <fc 5 ic-fS. £*U;:.fc0, !>x/HSl5W 

K2 5»C#«$tbTV^5*&, h?^?*«|d)Rl 
^^rt!i7#^:x h 2 5 *»5>#fflS*5 C i: ttT-^^ 

5 vns©$^>tcB5^y- hmiEst^Kv^r^® 

ffi$rRliPi-5rifcJ:i9, 3t**«ffif**-Y D Ttf* y 

[0 0 5 7] aem^ s #W$ttfc^T'H;73i^^l 
40 5tt^S.^Lfc^{C$ ) 2„, ±IEU7'c:«t5' , <C^'(btt, 
afi«ffifSr±D***^©-C, *\ V^nm)** h€\z 

xzt&m^ (kTc»t) a©wcfe5 0 

^-xy-yy»r^©$ttfc#JElHl8S^^^^t?t 

So 

[0058] wmmmt*. *rm*»c ± o *?64m 

1 5 ^©dr^ y T^y 5/ h 2 5 JcS® $««ffi|R] 

^©sajBim-ettzk^jfeaEWMiiMitTo 
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VDDMi2 2a, 2 2 b &a LT, it©#fi 
HHil 0 lF»1<DMOS h7V^# 1 1 2©KH , VK 
-ffcffttl 7ICMOS h7^v ! ^^^S!)f^L9S/L^+2 
~3 vaaw^jES-PPJp-t-St i:t>»-, VSCANM 
H2 1 a, 2 1 bSrilLT, ^JttlCMO S h7>"^^ 
1 1 2<DV- hlCMOS h 7 Vv 5 * y b*7VH& 

[0 0 5 91 ^te«tffi*ge 1 7 a ^©mffieMPKJ: 

0» pSC^^HiSlS^fJr+Ut (IE7L) 11 

^t-Klll© Swi'SWs 1 5 jEJUtttf* 

[0 0 6 0] m?, MOS h7y-^^ 1 1 2©>7*— 
httEEflH£<K£StbTV*S«>-?, **4*Wo5*», 
tt3§£H^li K W V«JE(c iDKH 1 7 

1 6©fi^«tttcgi*^ry-^it«fla«i eo*fc» 

»U ftt«t0i;</j;ot^5*-fi;7^ ; yh2 5 
iC#«$tu5 0 w©tt««rl88 (a) , (b) l^f. 
[0 0 6 1] *jBdWWtf03fe3B4*— /p©«Hb»±p®<o 
<?x./\^t$Ll 5foX<D%.?rt>tl?><DX\ >\s<T> 

[0 0 6 2] I©*STffl^^t^57* hy— h« 

««jg-e«, Eli i (c) \z.7^rio\^ mmz%M*. 
Sdet- <fc SUMtftfg^-^fMk*— A^anc iS^yv' 

12, K7^:**©^*/l<^IJ$»2, |2|1 1 (a) 1^ 
Ell l (b) Jei^-TJ; 5(-> h^^^oy-hROt 
J$.-rz>\zmbti:i<\ Sot, <E^*a5fc»»*ix/t:*-y 

[0063] mmmnm. wmztiit%M&'mttr\zm<s 
(vout ) *R**r*-»ira-eifc3. 

tllfflMOS h7^^ 1 1 2 &y— 7^7 
LTKjfl^-fr, Bfc&m^ (Vout ) £tH7rf5 0 Z<D® 

£\ mos h5y^? i i 2i>mftVti&-?Mft-rZ£ 

VDDMl2 2a, 2 2 b <fc 9 , ff&l-MO 

s h7y^^ i i 2co Ku^r v»c/l^-+2~3 

©mJE^PPAPi-Si: t tfc. VSCAN«M2 1a, 

2 1bl:i9. ?lJfelwMOS h7>-^? 1 1 2©y- 



htC>FL^+2~3 VSScomjE^Rl*Pi-5o Sfefc, 3t 

fittaifflMos ^y^^ 1 1 2(D^-^\zmmm 
mi o 6&mmLx-m<Dmm&m-r£o\z-rz 0 
[oo6 4] t^^x\ zcommmr^mm^wmmm 

X\ ftft^mffitf** VT#<>r-y h 2 5ft\zWffi£tlX 

*>■*-. ihb#ic, mms#aiJKj; 9 , ^^yr^^ 

«^tfSif flP U ^^/V^^^^liitTCf £ 0 

[0065] r©4&^\ tjK-7" s/ k 2 5 ±©$e 

WtLtt#- Kft^f6]{ci5l^-^{fi t * «? , Steele: 

i*, * + y Tffcs^-^is-cMts. - 
c-x fdi©giJ^icism^ffl^^i:-c^5fc«), mi ok 

Ttm-i-^mfflMOS h 7^**1 1 2»i 

[0 0 6 6] ffiot, 7tffi#1^mfflMOS h7^7^ 

1 1 2-©#ttifcffl*©»flMtffi&BHllI1-5i:; h?^ 

1 1 2 f±«a?n wx-sbf^-rso r©t#, h7> 

•^ni 2ttj£«*»flMc«fc$y-;*:7;*-u!7|iH8«: 
*WtUTv**©-e, AHJaftMBlcfc*) 1-7^7^1 1 

2 k.— jesmassfcaxs i 5 fc-y- h- y-*ra©s*£g 

129 (a) , (b) \Z7F-f£iic 
^ffi77l 0 7liffi75-t-5o 

[oo6 7] 4j8, ±is©sgm»i^sr^©j; o^mmv 

BP*>, 01 otc^-fj; 3t«»«ttJfflM 
OS h7>^^ 1 1 2ttfifP««T?ttft5l-3fcft, K 

W v-y-^fflwrnteMfiy- h^i 9T©'-Kfy 

1 5rt{Ctty-^tt«C^l 6*|6j©«#/!i5fl:^-f-5 o 

[0068] &ox, /n±y— ^aaMa«i 

mi^nfeWMMl 0 6»c«t t)ftje$tbT^-5fc*, y 
-^{ffl©^x>'v'-r/V'Pt^$n«#$tb5o ^©fc 
6. B9 (1) , (b) K^-TJ: y-^mte (V 

s) leu, 7fei64*-^©ax»c«ti9^tt^$ixfc^ 
«w«©mffiii^©iE^i& 5 ^5 0 i-4^*>, s<**m 

[0 0 6 9] r Hi: £ 0 , Ttrattttlcit^J Lfc«Mfc«# 

(vout ) zmzzk&x'tZo z.v>m&. 

/utSte^©«#©l#^l±*&tStT^S©t?, 3t» 
^^-/Hcismitftli'T*- hite^l 8Sft^©7l5m 
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t.Bi2 (a), (b) \zfr;i-Xo\z s P-htmM 
1 8§ffi— cDftttl*. *vVT#lry h 2 5±<DV-b 

^yrjK-^-i/ h2 5(DS5®SO t ^^l-J:9^ai<SSSr* 

[0 0 7 0] U*»t>, £©8HJS*H:»J?BJtS«i:Jt. 

"CWbfcWJftttlffl^flriBi:**. fcfc. 0 6 (a) , 
(b) fcLfcaSoT. -jgroj»ggLfc@^»«^^©3t 

[ 0 0 7 1 ] &I^T*, h7V^^©y- Mi® 1 9lZ 
hmJESrEPAP U K W 1 7 a \Z h 

9V^**Wibf£J£&^&i&2~3 VCDflffi (VDD) 

WW Vtticffl^ 17ai^ V 1 6 KlRljJvp 
m Hfi&t&b* ±Et*t ± 0 r o*«4«ff© 5 *> 

MOS h7^^ 1 1 2<DW{i«J£;65^Krt-£o 
[0072] y— h9Ml 9 (CMOS f^Vv? 

xfi l 2*sfiafn^fSt?i6fPL5 5*>i2~3 V©^- h 
SJE£I=P;&P U K UW 17a l:MO S h?y 

v>** 1 1 2^idf^L.55^2~3 VWlEVDDM 

3. 

[0 0 7 3] MOS KvV^i? 1 1 2<£>y — 

^IttMS* 1 6 i^BflfcM 1 0 6 fcfiSfcLT— JtOfcifc 
£fift-r 0 r*u-J:9, MOS K^^v 5 ** 1 1 2fiy- 

MOS h7Vv > ^^«CS3ffi®JEW^li)»-iilSiLTy — ^. 

9, %wMm.\zvcmv,tz.imm% (v ou t > sr^^tbi- 

[0 0 7 4] aicj:?!;, ro^PJ^HiSw^lgfcj; 



20 

x^^<ox\ yt&±mffi\z£z>fflmm&.<Dmtzv-s<. 

[0 0 7 5] **J X HIl 3 (b) lw7jvr$£*0iJCDBCM 
VI 1 1 i:3fc{fi#&tiJfflMOS 

^112 t^m^\zwi\ix^^(Dx. 7* by- h«® 

[0076] m+mtittis gytyj*- ki i 1 
tTtm^mfflMos h7y^^i 1 2t©Wiia 

-Ffl;JE?r^$-fr, y-^yd-D<7wfi|#^o?y-^ 

Sco£^/i^«l 5l:p + Sc0^^yT/-K-7- .y h 2 5 £ 
20 ifflfflMOS h7y-^^) l l 2l^J:9 3t«f-Sr*W 
TjK^s' MSr»tf"C«-?-«:*«U pMOS h7>^ 

* ofeittttafflMo s>7 ^v 5 -^^) {-«t(9)tm^^ 
[oo7 7] ^fc, mtm^Lm^<o^<omm^irm 

6 (a) »C*5V^-C, »tb»!IW-C% y-hSil9«*) + 
*T Vll£t5:€a«E 1 7 a »CgJjB$ixfc^+ 5 V<Dm- 

jE^^ro^i y-^mmmm 1 6 ^md-ts j: 5 n lt 

^.teSfctg^ 1 6 5 V©®ESr^-f-5 <t 5 &ttS 
[00 7 8] $ 6>K, ±IE@fr^*^<D^:«:<D*^$: 

*-rm6 (a) {i*3v^-c, &ffii®&k {.xm&mm&m 

£Wlff©*«fcJ:9#tt*l*ffifli h7V^^i l 2© 
y-^«te^^ki-5i:, ^-ro^k^J;t9Sl:7)S3fem$ 

40 *ay&Bf8.irZ>, aW yf- yy^Sr^r-rs^rcomw 
[0 0 7 9] 

mw<»9)m u±<d±?\z. *%.w\z&zmmwj£% 
mttvmitm&mi-iz^^xte. t^>^®%#m-f 

^mft<Dy-x&&mm(o%:<izmi&mM&m (=^^ 

[0 0 8 0] r^fcft, SJfeyW^- KSi5-C?8*Lfc# 
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s. lot, ^emwwjfm wma . s 
«, «ffi*«ycs5*-eiRnt# (kTcjtw) ^>*»# 

te$«¥©@fc»tei!?^&il{iW-Sr£tfs-Ct, MOSS 

w * -i^t ^w&ffizc c DS-r > — s>* w<d&& 

W±t-|6]±-T5 r t So 

[0 0 8 1 J iajg&sitfjf £^*/^3s^!rF©- 
^^£K:l3:i1--o>s7 v ci^>, fr*^m(o-m&Rmm 

[0 0 8 2] £5>K, i?i^«/&l4, S*^-f*— Ki:# 

Kln*£|S]±-e£S. Sfc, y-hmffi*^ 

#5*H4«r£*»LT» @Jt^*->i«^Sr#]aiiJ1-S d t 
d*-t?#S„ £t>m, gE#<DCMOS7°n-fe^a^tc:J;!9 

[HB5©«i|i*tMin 

mmftvm^ffT*} b*m-t¥-mmxh% a 

[0 2] #3gW©0t;IS©0<£»£#SB^teiii*©iiM£ 
WKtrtWSlJ^WfliaSr*-*-, 0 1 cDA-Ai6^»fffi0T'fc 

So 30 

[03] *&w<Dmm<DWMK&%mto-n®.m : f-<DmiL 

WfS0-CfoS„ 

[04] #«?l§©0life©^t®lC#S@^fc&*©#te 
Bf*rt©Sft^*-K©*3t«:*'*\ ilOB-Bift 
»rffi0T-feS. 

[0 5] *«H©|^©^ftK:ffSS4m«M.?04M£ 
Bi!?f*9©}fc«#&ti}fflMC> S l-yy^^roiM* 
-f, 01 ©C-CiSft»rffi0-C'foS„ 

[0 6] 0 6 (a) f4, 40 
»&§fi*©£#©08«tj&S:^-t-0-C';fcS„ 0 6 (b) 

14, 06 (a) <D®ftm&m : F*3bft£it5m<D*<< s 
[0 7] 07 (a) »4, *ftw<D-mm<Dwm^&z>mw 

© D - D mSim X<D tKx V -> 5:^1-0 T-fe S „ 

0 7 (b) f4, #3§W©l£&©)£figK&S@#«ffcIiiir- 

m&iMX<0 Xt- > > ^ A^ffi £ ^i"0 V h 5 o 
[0 8] 0 8 (a) 14, #3gW©3lli£©)fcJ£{;:#,SH# so 
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© D - D %m ffi T© #7- V v- -v Sr^-T 0 T? So 

0 8 (b) 14, #£3li©0iJ6©^1i£«S@#ltl&iii^ 
©«^«KO*a»IWO*)*«ttfc*5lt5, @5©E-E 
^ffiT-CD^x >- v--y^^S:^i-|g]-Cfc So 

[0 9] 09 (a) f4, *!6W<0||JfiWjgflgt#5e«: 
iS^*^-cDi!)^<D^m»iraro$>S«^4oltS, 04 
© D - D j^fgrffi -CO #7- > -> ^ /^^J £ 7jrf0 T* S. 

0 9 (b) 14, *38W©3&lfc©Ml!8K#,S@ft^teirP 
©ftl^WottfflfflMwfeSttttfciaWav 05©E-E 
jBSBrffiT?©^ V V -\r A-^fc^-t If* S„ 

[010] ^BJ©5lffi©^{^SS^^^©* 

e«i:oi, *t*i- ^5 7 -efe So 

[01 1] 01 1 (a) 14. HflcftfftX?<Dttfty'1rs' 
h^©^-v^/v-^*ffi©^fiS5r^-t-0-T?fo»), 011 

(b) i4, *&W(omM<DMmmzm#n&m : F(o^ 

t^i«E©«Sr'Tt@t*)!), 011 (c) (4, 
%*m\mz>7* h**- M8ii©@f«itei!i^-©^* 

[01 2] 01 2 (a) »4, *^BJ©^©^fC#S 

m&&&m*<oW}ft#<awmmm>t>mmmmzfrnx 

©S^f©^^SSr^-r0T'fcS„ 012 (b) (4, 0 • 
12 (a) SrtftPJ-f-SfcfeW^-y y Ti£>Tv b%.Tft<D 

Wja©*^-»Tffi0T*fcSo 

[01 3] 01 3 (a). 14, t£*Wc<(£SBCMD«j£ 
©S*HWfc*-?©«Jil!:ov^-cS«-ri»ffiBI-e*>5. 01 
3 (b) 14, tt*OT£ffi*BCMD«&0B{ttlMt*? 

[#•£•©&«] 

1 5 ?3i/H?Hj$, 

15a n^lli (R«»«S!©^tt«fJi) , 
16, 16a y-^te»|g«, 

1 7 7ffi4totttt«Jft, 
17a KU'l'VtttJtffltgc, 

1 9 ¥- 

2 0, 20a, 20b SjEttJ^, 

2 1. 2 1a, 2 1b SjS*3£m# (VSCAN) W 

2 2, 2 2 a, 22b KW^tE (VDD) tttt 

25 dr^yTTK^yh (Sigaaii^) , 

2 6 7k¥ttS;>J$ji, 

2 7a, 2 7b 7k¥*3K{f^- (HSCAN) tt^, 
2 8a, 29a ft&tMg^-A^aTP , 
2 8b, 29b #A^7ffi^, 
2 8c, 29c 3t«ffi«#ffiAiSB-, 
1 0 1 1W4IIJ5?!, 

102 mw.j£&m^ (vscan) igs&*s@^, 

103 K^V®E (VDD) iB8bjfe£[H]g&, 
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1 0 4 (HSCAN) fgttjfedSlHlK, 

105a, 105b 

i o 6 femmm (A^mss) , 



24 

1 1 1 

112, 112a *fl^tHfflM0Sh7^^ 0 
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